In this work a class of interior solution for Einstein field equations corresponding to a spherically symmetric anisotropic fluid sphere has been obtained under the assumption that the cosmological constant is spatially variable. The solution obtained has the characteristics that the pressure and the cosmological parameter vanish at the centre and at the boundary with a maximum value somewhere inside the body. It has been argued that a variable Λ is as much important physically in Astrophysics as in Cosmology.
INTRODUCTION
The introduction of cosmological constant Λ in Einstein field equations has diverse opinions ( Thus the present work is motivated to study the implications of variable Λ from astrophysical point of view. We consider here an anisotropic massive static spherically symmetric fluid core having Schwarzschild exterior field outside the boundary.
The scheme is as follows. In section 2, field equations are provided. Section 3 deals with the solutions whereas some comments are are made in section 4.
FIELD EQUATIONS
The Einstein field equations for the anisotropic fluid distribution are given by
where the matter-momentum tensor is given by T i j = diag(ρ, − p r , − p ⊥ , −p ⊥ ) and the related conservation law here is (Peebles and Ratra 6 )
as the cosmological constant is assumed to be spatially varying, i.e. Λ = Λ(r).
We choose the spherically symmetric and static line element which in the Schwarzschild coordinates (t, r, θ, φ) = (0, 1, 2, 3) reads
Hence, the field equations (1) corresponding to the above line element (3), are given by
where p r and p ⊥ are respectively the radial and tangential pressures, and prime denotes derivative with respect to radial coordinate r.
The conservation equation (2) becomes
Now, if we impose the condition
eqn. (5) yields
Substituting (8) and (9) in (4) and (6) we have
Also, from (7) by virtue of (8) we get
Again, eqn. (4) gives
where
which is the Schwarzschild mass of a spherical body.
A CLASS OF SOLUTIONS
To find out solutions of the field equations we assume that
Using (14), equation (10) reduces to
which in turn makes (13) to take the form
To solve the above integral, let us assume that
This satisfies the physical conditions at the centre and at the boundary, a being the radius of the spherical distribution of an isolated astrophysical system and k 2 , a positive constant.
Using (17), we get the following solution:
and
where R = r/a, A = 32(n − 1)πk 2 a 2 /15 and B = [A/(12 − 25A)] 1/2 .
Matching of these solutions with the Schwarzschild exterior solutions at the boundary r = a, yields
where m is the total active gravitational mass.
The value of the constant k, occurring in eqn. (17), then can be easily obtained by the
which is, obviously, always positive for n > 1.
CONCLUSION
It may be seen from eqns. (10) and (11) It is to be noted that like pressures the cosmological parameter vanishes at the centre as well as at the boundary with a maximum value somewhere inside the body. However, one can also have a solution by changing the condition (8) to p r = (Λ − Λ 0 )/8π, where Λ 0 is a constant. The cosmological parameter Λ for this solution will not vanish at the boundary.
